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INTRODUCTION AND PURPOSE 


Wat would be the effeet on the” UnittedeStates 
if all the imports of petroleum from the Middle East and 
Africa were stopped? What would the United States do if 
the Organization of Oil Exporting Countries (OPEC) de- 
mended-$5.00 & berrek for their oii? Would=we pay=iti? 
Would we have any choice? 

The purpose of this study is to show the sig- 
nificance of the above situations and to offer a possible 
alternative to & slow down in the United States' economy 
if the first situation occurred and an alternative to pay- 
ingemenwexonbitambspriceso£for oil under™the asec ond situation. 
The dependence of this country on energy in its many forms 
and the part that petroleum plays in the total energy pic- 
ture will be shoWn as willeen increes ing» retrence” سن‎ 
perted oil. 

The "alternative" is to stberera large” qwantrty 
of cewmude oil in solutdson cavities in salt domes Am such a 
manner that the stored oil can be used to replace imported 


oil should imports be seriously curtailed. 
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THE NEED 


The United States is the largest consumer of 
Siena tHe world. In 1967 this country consumed 30 
percent of the world's energy requirement while represent- 
mig only T percent of the. monld's population. (25) Our 
were "WE? oí life' depends on energy. Personal comfort, 
the automobile and the airplace are dominant factors in 
our life style. With an ever increasing dependence on 
these factors and an ever increasing population there can 
Only be a skyrocketing increase in energy consumption in 
this country. Figure 1 shows the projected per capita 
consumption of energy based on the 1965 rate of consumption. 

In 1971 the National Petroleum Council projected 
an increase in energy consumption of 4.2 percent per annum 
through 1985. (23) One can visualize the serious effect 
on this country if one of our major energy sources such as 
Oii were taken away or seriously reduced. In 1970 pe- 
troleum liquids (crude oil, condensate and natural gas 
liquids) accounted for 43 percent of this country's energy 
consumption. (23) Figure 2 shows the relative importance 


of each of the elements of our energy supply. 
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TOTAL ENERGY DEMAND FORTHE U.S. 





In 1948 the United States switched from an oil 
exBörtine tes an oil. hmBorting status. Insthatzyesr 
imports of crude oil and petroleum products surpassed 


exports of the same. 


IMPORTS AND EXPORTS OF CRUDE OIL AND 
PETROLEUM PRODUCTS- 1948 (17) 
(million barrels) 


Imports Exports 
Crude 150 40 
Produets 39 95 
Total 189 155 


Our dependence on imported petroleum expressed 


in percent of total United States demand is shown below. 


IMPORTS AS A PERCENT OF DEMAND (17) 


Year Imports / Demand % of Demand 
(million bbls.) 


325ھ 14197 /)120( 1938 
26 هد اومووي د5 1948 
ټوو 115 Sog ces‏ 1958 
19.8 4,788 / 953 1968 


1970 :۳ le ML 22 





Tie National Petroleum Council projects that by 
1985 this import dependence will rise to 57 percent and 
represent 25 percent of the U.S. energy consumption. 
Figure 3 illustrates this growing dependency. 

Imports of crude and products come from five 
11۱1211 6 geographical regions. These are Latin Americas 
Canada, Africa, the Middle East, and the Far East. There 
are several situations (political, military, or natural 
disaster) that might develop that could obstruct the flow 
om Foreign oil to the United States. 

It is possible that the Panama Canal could be 
destroyed or obstructed for & long period of time. The 
West Coast of the United States depends heavily on 
Venezuelan oil which is shipped via the (Canal. Under 
existing conditions, loss of the Panama Canal would require 
an increase in imports via the Pacific route from the 
Middle or Far East or shipment of Venezuelan oil around 
the treacherous Cape Horn. Pipelines offer no alternate 
transportation route as there is only one crude transmis- 
لو0 56 1124 و دع‎ 1 0 60 0108 thesoil 0ه لحد‎ 02555 anda Gulî 
Coast. The seriousness of this possible calamity will be 
diminished in the future as petroleum resources are devel- 


oped in Colombia, Ecuador, and Peru. ۱۵70879008707 (16 ۶۰۶81 6۹ 
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FIGURE 3 


OIL یک‎ ۲۶۱۰۰۷ 8۰۰۰۹۶ 0 TIE US 


1948 1958 1971 1985 
Year 


1938 


Billion Barrels 





onl we certainty lessen if wot completely do away with 
the West Coast dependence on imported petroleum when and 
if it becomes available but it too might be vulnerable 
under the next hypothetical situation. 

An isolated or world wide naval war is not at 
all far fetched in light of the Soviet naval buildup and 
the decline of the U.S. Navy's dominance of the sea. A 
recent commander of the United States' Sixth Fleet summed 
up the situation in the Mediterranean in the following 
statement. 

Our still formidable fleet is being forced to accon- 
modate to a new environment far different from the 
one which it dominated for almost a quarter century. 
The designing influence is the Soviet Navy and its 
Mediterranean fleet ,‚zuhich gives ever more COR ince. 
ing evidence of its growing capability and profes- 
sionalicm. (13) 
In مت‎ 690-00٧-0016 Persan Gulf and Indian 0051 areas, elle 
US. Noval Institutem reports "Over the last 0611 731 5 و‎ 
the Russians have moved substantial elements of their fleet 
into the Indian Ocean. Their presence is now larger than 
vHe UTST freet with h 6ه 0 بر ہہ ہز در ہپ‎ to du TGS. (19) 
Based on 1970 figures, a blockade of the Strait 


of Gibraltor by an unfriendly nation would mean the loss 


of 6 percent of our crude imports. A blockade of the 
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Bersian Gulf! ۷٢ لل‎ Aeisuillt” y the Loss of 12 percent of 
our crude imports.(24) A world wide naval conflict stop- 
ping all international tanker traffic would halt 77 per- 
cent of our imported crude and petroleum products. (24) 

A 77 percent loss in petroleum imports would amount to 
over one billion barrels of oil in a year's time. There 
are a number of other possibilities such as local or 
regional hostilities and political denials that could 
have similar effects on our oil imports. 

Any loss of imports that caused this country to 
dip into its stocks of crude and products would place not 
only our military security in jeopardy but also our eeo- 
nomic sgeurity. In adaitién, the country; is in a dis- 
advantageous position in that we become more dependent on 
fewer sources of oil. As our dependence grows our bargain- 
ing position with respect to the price we pay becomes more 
tenuous. One immediate solution to this problem is to 
have in storage such a large quantity of oil that even a 
large import loss for a relatively long period of time can 


be countered while a replacement source is developed. 
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STORAGE 


Storage of any commodity in large quantities is 
an expensive proposition. The cost is increased if the 
material to be stored requíres specialized storage facili- 
tjes. Petroleum in various bomms 15 stored ins facidities 
varying from steel tanks to abandoned quarries and solu- 
tion cavities in bedded salt and salt domes. The most 
widely used storage facility is the above ground steel 
tank. The petroleum industry has in storage at any One 
time from 500 to 600 million barrels of crude oil and re- 
fined products. 

11 stemed above ground, petroleum requires ex- 
pensive steel tanks for safety and special fire protection 
provisions such as berms, dispersal, “and fire fighting 
equipment. Above ground steel storage tanks cost up to 
100 dollars per barrel of capacity. (18) Large concrete 
tanks such as those to be used in the North Sea cost 50 
dollars per barrelo of CADDY (2) -Costs for conotruc- 
tion of salt dome solution Cavities have” been reported to 


range from a lowwof $0.15 to 1ه‎ of $2.50 Der barrel of 
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capacity. (11) The most economical storage method based 

on these data is a solution cavity ina salt body. Haw- 
kins and Jirik in their 1966 report listed liquified 
petroleum gas (LPG) storage projects in 24 domes having a 
total capacity ames 57 qdukliOneberneeds. (dud)jeBy 1971 
the capacity had reached 125 million barrels. (1) Salt 
dome storage was expanded in 1970 to include natural gas 
with the completion of the Transcontinental Gas Pipeline 
Corporation's 2 million barrel project in the Eminence 

dome in Mississippi. (1) Mobil Oil A.G. will complete 

two 940,000 barrel crude oil storage cavities at Lesun, 
Germany, in 1972. (3) The question remains, is it feasible 
GO Store as large a quantity as one billion barrels in salt 
dome cavities in such a manner that it will be readily 


available for use? 
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SALT DOME SELECTION 


Salt domes are found in Arizona, Alabama, 
Mississippi, Texas and Louisiana. Arizona has only one 
identified salt dome, Alabama has two, Mississippi has 
60, Texas has 82, and Louisiana has 183. Of these 528 
domes, 71 are located offshore in the Gulf of Mexico. 

Fowk ame "off the”"Texas coast and. the nemañaina 67 off the 
Weulsiana coast. (11,9) 

In selecting a dome for use as a storage struc- 
ure Several factors must bpeweonsidereéa the’ first of which 
is the depth to the top of the salt. Cavities can be Wain- 
01350151860 ٭ول نا ار ےب نے ماج‎ at alı times by frlostime the cmon 
salt water and in the case of storage of LPG or natural 
gas the stored material is under pressure approaching that 
er ٩60 060 This*type of facility is a working 
storage and can be filled and emptied several times during 
a year. The case. under "study is a Jonas ten storage 
facility vith the possibility that” it mill 6000. 0 
emptied only once. In the interest of simplicity and 


economy it is assumed that the cavity will not be 


ie 








-—— e Sion © we wT 
AAA حت‎ EEE 


— سی‎ © Gua هي‎ < u 


De 













13 


peaessuedizedoeor filded with liquid at all times.«»Bmpty 
cavities with overburden pressures greater than 3000 psi. 
and temperatures of 400 degrees Farenheit will start to 
close. (2) The amount of closure increases with depth 
because of increasing pressure and temperature since the 
viscoplastic property of salt is heavily dependent on 
both pressure and temperature. Temperature is of greater 
significance. At depths up to 5,000 feet the temperature 
will most likely not exceed 180-1909? F., and with such 
temperatures, stable cavities can be constructed. A maxi- 
mum depth toetop of salt wasschosen as 5,000 feet.  Domes 
wach tops more than 3,000 feet» deep wiídl probably not 
hame sufficient useable volumes. foroeonstrucetionsof cavi- 
ties using the techniques chosen. Hawkins and Jirik in 
their 1966 report (11) also used 3,000 feet as the limit- 
ln depth to top of salt in their selection of salt domes 
as possible storage sites. Out of the 528 known domss, 
159 meet the requirement. 

Of second concern is the availability of water 
tu. 080888 0117 6 wbhe salt and*€aspleceweo dispose of whemresult- 
image brune. GSGoumces- of wetew can be River Stakes vies, 
or saelimesbediesmef اوه‎ sweh aswbhesGulsBeof Mexiceos 


Fresh water wells have been the primary source for 
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solution wabereused in cavities constructed somdate. 
Rivers are" considered as ařviable source=in* this=report 
altkough it should be noted that since construction 
periods of one, two, or three years and quantities of 
water in the range of 10 to 600 million barrelsı are con- 
templated for any one site, only rivers having a large 
reliable flow have been considered. Saturated brine con- 
Baaunsweoo.9QOuparts per milhion dissolved sal tsmant normal 
sea water contains 35,000 parts per million dissolved 
Salts. Using salt water from the Gulf of Mexico or a salt 
water embayment along the Gulf Coast is feasible and has 
cher advantage of low cost and unlimited supply. Of the 71 
er fehere denes, cemncet the ۳۵ ر‎ 00۵ 08/616 depth to +51 
Salt requirement. In additiom, 34 of the onshore domes 
are within lO«miles of the Gulf or an embayment and hence 
an mealistic reacheof salt water. 

Ideally the dissolved salt could be reclaimed 
and sold. Zhis was «dione .in 1953 by the C 1 tales Service 
Companyein. a shorage pmogec$t an RenosGounty Kansas The 
eomiisny in construeting four.25,000.barrelJDLPGysiborage 
cavities in bedded salt disposed of the brine by piping 
it to a nearby salt plant. (22) Such a method is feasible 
for small scale projects as construction rates are con- 


urolled by salt extraction plant capacities. 
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#5 


The next, and most widely used, method of brine 
disposal is injection of the brine into a salt water 
aquifer. The Transcontinental Gas Pipe Line Corporation 
Constructed Tvor J000 7000 Barrel cavitTesmLör 68 
storage in the Eminence Dome in Mississippi using this 
method. (1) Disadvantages of this method are the costs 
of drilling the injection well (5,500 feet in this case) 
noone ظ ۵ 8۳6 091 د تت )11د‎ 1 116 ۰ “Alsotcavity cConsuruc t lon 
rates are dependent on the injectivity of the salt water 
aquifer and the quality of the brine injected may be re- 
stricted by governmental regulations or chemical limita- 
tions to prevent pTugging the 2۹131 

The third method is to dump the brine into a 
sume "5rody of water or for the purposes Ol LIS Sud? 
the Gulf of Mexico. The advantages of this disposal 
method are an unlimited disposal rate and few or no re- 
5002207051 Une UCTP Rede 

Disposal of brine in rivers was considered as 
De a sin le if Vell ۵۳۵۸ با 1 ۳۳۲ 91 16 01 ط نا‎ 6 0 "Ue" larger rivers, 
و وا الا‎ Tne yale Weer lite "ENEE T ST" COAST A له رنه‎ 1۵ 77 
of the environment, it is doubtful that any dumping of 
brine in the quantities that would result from the pro- 


posed construction would be allowed by state or the 
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federal governments. This disposal method has therefore 
keen tenoreda 

For the purpose of this study, cavity shape was 
assumed to be cylindrical and the total quantity of crude 
ll Eo be stored to be one billion barrels. One lion 
barrels of crude will replace approximately 77 percent of 
the United States' imported petroleum for one year based 
on 1970 rates. (24) Figure 4 shows volume and number of 
cavities required for various sizes of cavities to store 
the above quantity. 

The optimum condition as far as costs are con- 
cerned would be one large cavity. Such a cavity would be 
unstable but more importantly it would be vulnerable to 
accidental or intentional destruction and it would be im- 
practical to remove and transport large quantities of crude 
at rates sufficient to compensate for import losses up to 
three million barrels a day. Again considering cost, the 
least number of cavities capable of delivering the quanti- 
ties of crude required would be best. For example thirty 
cavities would yield a total ofi three million barrels per 
day supplying 100,000 barrels per day each. Such rates 
are feasible if the cavities are properly located in rela- 


tion to a means of transport. 





FIGURE 4 


CYLINDRICAL CAVITY VOLUMES 








number of 
Radius-feet Length-feet Volume-M bbls. cavities required 

& 25 200 175 9720 
25 19988 550 2,860 
50 500 700 1,430 
50 1,000 1,400 TLS 
75 500 1,8 65 
75 1,000 LO 318 
100 500 2,800 358 
100 1,000 5,600 179 
125 - 500 4,380 228 
125 1,000 8,760 114 
150 500 6,300 159 
150 1,000 12,600 80 
175 500 8,600 0 
175 1,000 17,200 58 
200 500 11,200 89 
200 1,000 22,400 45 
225 500 14,200 71 
225 1,000 28,400 35 
250 500 17,500 57 
250 1,000 $5,000 29 
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Any reserve of crude oil must have available 
to it a means to transport the oil to the refining centers 
needins it and in sufficient quantities to offset import 
losses. The refining centers most likely to suffer from 


the supposed import loss are those on the East and West 


Coasts. Unfortunately there are no salt domes near these 
centers. Transportation availability was given heavy 
weight in selecting domes for storage sites. Three trans- 


pertation mediag pipelines, tankers, amd barges were cone 
sidered as capable of moving significant quantities of 
crude oil. Trucks and railneoads were nok comsidened as 
prime transportation media based on the small quantity of 
erude oil they now transport in the United States. 

It would be feasible to construct cavities am 
store crude oil in any of the salt domes with tops of 
5,000 feet or less in depth. Figure 5 26 me relative 
size of a dome and various cavity sizes. Because of the 
size of the salt domes it will not be necessary to use all 
of them. The problem is to select the most advantageous 
domes. It is impossible in most cases to say that a cer- 
tain characteristic is definitely a disadvantage or an 
advantage. For instance, deep water over an offshore dome 


is an advantage if the storage cavity is to be serviced 
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Surface 






_ Top Of Salt _ Depth 500 


TON OO bi. 


2.000 ft. 





Cavity Dian. 


Volume - million barrels 


A 100 1.40 

B 250 ft. DNO 

E 500 Eb: ذه‎ 0 
FIGURE 5 


RELATIVE SIZE OF DOME AND CAVITIES 
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by supertankers but is a disadvantage when considering the 
عيطم مبعيون 1 6 5< تع‎ 6١ صمحصصہ کو ممسوصه د ×صعد سممع طل‎ The location of 
an onshore dome near a developed refining complex is ad- 
vantageous from a transportation point of view but again 
from the cost view it is a disadvantage when considering 
Beamssition of la@md. The cheapest land is usually furthest 
from developed areas. A location serviceable only by 
tanker might be useless if all sea traffic were halted. 

On the other hand a site serviceable only by pipeline may 
be disadvantageous if the lines are operating at maximum 
capacity when the reserve of oil is needed. 

The salt dome areas were divided into regions 
leased on location (on or offshore), proximity to refining 
centers and ocean ports, amd or proximity to large rivers 
offering potential solution water sources and transporta- 
tion media (Figure 6). All the salt domes meeting the 
depth to top of salt requirement were considered. The 
features of each dome are listed in the Appendix and at 
least one dome in each area was selected as best for that 
area. Pipeline and refinery data were taken from the Oil 
and Gas Journal's 1971 Crude Oil Pipeline Atlas. Depth 
refers to top of salt, volume is estimated to a depth of 


10,500 feet, and all distances are straightline distances 
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unless otherwise indicated. Points considered in the 


selection of the best domes were as follows: 


1. Depth relative to the other domes in the group. 

2. Volume in relation to potential expansion of 
storage and in relation to the volume of the 
other domes in the group. (No size was con- 
sidered disqualifying.) 

5. Distance to lame rivers, Mhis includes inter- 
coastal waterways. 

4. Location in respect to Mand acquisition cost and 
600153611661011 031111011 

5. Possible conflicts with other commercial opera- 
tions such as LPG storage, commercial salt min- 


ing operations, or sulphur production. 


The best domes were then used to develop a program for 
construction of the proposed one billion barrel storage 
Capacity. It was assumed that dispersal would be bene- 
ficial for physical security reasons, transportation 

availability and flexibility. The best domes for each 


area are indicated by e in the following figures. 
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From the ten regions thirty-two domes were 


chosen as being the best for storage sites and are sum- 


Dome 

Luke 

Oakwood, Brooks, and Steen 

ا 

Boling, Damon Mound, Hawkinsville, 
Moss Bluff, South Liberty, and 
Davis Hill 

Block 144 

Rayburns, Crowville, and Bruinsburg 
Vinton, Avery Island, Weeks” Island, 
Cote Blanche Island, and 


Napoleonville 


Becks 386, UO 115, 1 و‎ 1 6 
and Rabbit Island 


McBride g Leedo, Lampton, anā, Richton 


McIntosh 


marized below: 


Region 


Arizona 
North East Texas 
South Texas 


Texas Coastal 


Texas Offshore 
North Louisiana 


Louisiana Coastal 


Louisiana Offshore 


Mississippi 


Alabama 





N 
5 ٢۰۲ 6 
9 UNITE e 1 
کو‎ 
10 ۲ 97 
59265 رل‎ > 


1707۲ 9 5506 


مت مسرت 





— SEE —— ع‎ 
کے‎ ٢ SEO, ٣ سے سے‎ i 
7 00153 506 mS 
A * / 7 | 
> euersrnoT N "d 
: / 
۲ 
2 uoT bay / 
0, ا10٢9‎ 238603 723520 
0 1197۲ 5 7 5 92:3 رل‎ / 
E — / p 
سے‎ 3 - 
m چو 3 مس یس‎ 
2 A جار‎ 
0 d a 
| e A | 
| | ٦٥6٠9 م‎ S / 10۲ SY 
— 00755755 N 1 52233 
107213 uot bay / 
| / EAN 
6 7٢آ‎ 21127153۲107 
131 7 
کے‎ 


nn aaa ament 








24. 


ارات ےو کت 


FIGURE 7 


ARIZONA REGION 
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FIGURE 12 
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LOUISIANA COASTAL REGION 
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CONSTRUCTION PROGRAM 


Any storage program sequence should accommodate 
the most likely import loss first and the least likely 
last. For the purpose of this study the following import 
regions are classed as to the likelihood of the loss of 


heir oil. 


Most likely . . . . Africa and the Middle East 
Possible nm. - Far Eds 
Least likely. . . . Latin America 


Canada is considered as a stable source of imported oil 
and no provision has been made for loss of its oil. 

Figure 17 shows construction time for & billion 
barrels of storage at rates of 100 million and 200 million 
barrels a year. These rates correspond to ten and five 
year construction. tfmes. Actual construction rates för 
individual cavities have varroa Trem 1,255 barrels per “day 
at the Sour Lake dome to 8,450 barrels per day at the 
Barbers Hill dome. (5) At a rate of 1,000 barrels per day 
to meet the 200 million barwel per year construction rate, 


948 individual projects would have to be in operation at a 
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FIGURE 17 
STORAGE REQUIREMENT MS. 


CONSTRUCTION RATES 


"A = Import projection less petroleum stocks 
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Dimne = TEE 161515104 be"impractital Prom. e. cost. $9tanüpoint. 
Buen" at 10,000 barrels a day ob5winüswidual solution proe 
01616165 weuldwhave tombe operatimewat onewtinewand increas- 
png the construction rete towz0,000Mbbi. per aay, 28 
projpechs woul d «beermequireds« 

Actual construction experience indicates that an 
average of lO barrels of solution water are required for 
each barrel of salt removed. (5) At a cavity construction 
Tate of ZOMOOO bannel sepemadeaysg 2805000 barmedes. of Eau id 
would have to be circulated every day. This would require 
0س تا‎ 0000770 6 wqapacity of 7505 gal Tons per minute. 

Onsh®ne esmetrufition al rates of. 170,080: 012800 
barrels per way is feasible but would probably require 
multiple fresh water wells and possibly multiple disposal 
wells. (6) If large cavities and high construction rates 
ame reqgudeegds “art و 191316133655650 1[ له‎ Ss ههه بسه:170‎ tar 
phe Guit Coasteor seffshexe. 

Dhewei into be stored wail be imported oil 0 
will come to the United States by tanker. Where it comes 
from is not perbtineunteto tudseebudywss qnae; quality, and 
availability at the time of purchase will determine its 
origin. Thewcostmof tmanspontinsgat Tsepertineat . e Stand- 


ard size tanker rates in 1971 were $13 per ton while 
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supertankeT mates were approximately one-half "of this 
amount. (14) Assuming an average transportation cost of 
$1.00 per barrel based on standard tanker rates, as much 
as $500 million could be saved if the one billion barrels 
of crude were shipped by supertanker. Howewers ‘ab? tite? end 
Of 19711 thore were Po port Facilities capawle of handling 
supertankers on the East or Gulf Coasts. (23) Proposals 
for budidiwe or at east interest in building such facili- 
ties were made by two state governments in early 1972. (21) 
There issaepossibalaty of combininmg &meoffehore 
system to serve a salt dome cavity with a commercial off- 
load facility for supertankers. There are three different 
schemes of varying costs for servicing tankers at offshore 
domes. They are a floating platform costing $80 million, 
a fixed platform costing $50 million, and a single point 
moor system costing $35 million. A fourth consideration 
has been a large pört facili ty, seas realy an Art Irre rar 
island offshore, costing up to $300 million. (14) This 
system does not lend itself as well to application to the 
salt dome storage project as only one facility of this 
type would probably be constructed off the Gulf Coast. 
The other three lend themselves to multiple sites because 


of their small size and relative low cost. 
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This concept of joint use can be carried even 
Esther" Somas not" to restrict tunkere«otPl!oüüidng to*"pipe- 
Sint-=tapeacitys retinery requirements, "oreilimited.storáge 
the tankers could’) bevseffbeade@d@ directly tinte thescavitides 
Wwhweeh-could-be-construeted witheesscess capieel tyetor handie 
tanker shipments. Faster turn around times for tankers 
would decrease import costismand the=bargeıstorage capacity 
would allow firmer shipping schedules. 

Onshore, in most cases, the land and»mineral 
rights will be privately owned and since salt does have 
commercial value it will have to be purchased from its 
owner at a relatively high cost. Use of an offshore dome 
will eliminate the GOST OT lart and acguisition of salt 
and/or storage rights in these areas controlled by state 
or the federal governments should be more easily obtain- 
aue. 

It was previously theorized that there could de- 
velop a naval conflict or confrontation of sueh* possible 
magnitude that worldwide shipping would be halted entirely 
or at least restricted so as to halt arlarge portion of 
eur imported oil. If thisssituation shemg ioccus, dù off- 
shore storage site, unless also connected by a transmis- 


Sion line to the shore, might prove to be at a disadvantage. 
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This is not to say that the supposed situation was such 
that even coastal shipping would be stopped but the pos- 
sibility of such a situation developing at a time when a 
small number of tankers were in U.S. coastal waters where 
they would be in a position to move oil from the Gulf to 
the East Coast refineries is possible. For instance, it 
would take 20 to 25 70,000 dwt. tankers (standard size) to 
move one million barrels of oil a day from Louisiana to New 
York assuming a round trip time of 10 days. The East Coast 
refineries have an approximate capacity (1971 figures) of 
luge ¢ OOO bar Tels penedeyenoswingdauddaeg.the 9504005. baare.l 
b5efineny center at Montreal, Cangdia, whiáeh receives ime 
ponts via pipeline from tube Pp9rtaat Bantliánd: Maine se If 
one studies the crude transmission pipeline system of the 
United States, it becomes apparent very quickly that our 
East Coast refineries are isolated from our domestic crude 
supplies except by ocean routes. There are a number of 

gas transmission lines to the East but converting these to 
erude-lines;, if it were feasmbae, «could mesudt- i£ngwemebturasl 
gas shortage in lieu of a crude shortage. Product trans- 
mission lines, however, may be idle without a flow of crude 
to refineries and do offer a possible means of assisting 


in transporting crude to the East. No matter how 
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unpredictable the availability of ocean transportation 
May bes it will have Wo De the means Of supplying the 
East Coast with the bulk of its crude requirements. 

Sites close to a salt water source are best 
2001160 7 ۰7۷ 0 = paS tmon struc tOr rates T The" 29 و و‎ 090-100 
critical storage wail be constructed in the طط‎ 601311511 6 
Cital region at" the=Ayery=ps Pand site. By constrweting 
five 300 foot diameter by 1,000 foot cavities simultane- 
ously at 12,000 barrels per day per cavity, a 60 million 
barrel capacity can be reached in two years and nine 
months. Oil from this site can be moved by barge on the 
Intracoastal Waterway system to New Orleans or Port Arthur, 
Texas, for transfer to tankers and shipment to the East 
Coast or through a nearby 22 inch transmission line to 
Poryw Arthur’ or Houston. 

Keeping in mind the need for a supertanker off- 
load facility, an 012810176 Sitter stoul@ be 96 
Same titne Ther sltek 175 Saltdons tof the" Lowrerana coast 
Can accommodate five cavitieswhich can be’ constructedmat 
the same rate as the group at the Avery Island dome. A 
drilling platform could be converted to a service platform 
for filling the cavity from tankers. The platform can 


also be connected to the existing 12 inch offshore line 
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Uat i& uS anby ته‎ 0 22- cross و.ه انو روا يرع تود اام مرورن غ‎ 22 
inch line on shore, the Avery Island dome cavities can be 
f£juasied duh iJvobhe"same times asemthes-»Blocke 1745 cavities. 
The Block 175 location will accommodate supertankers. Both 
storage areas would be ready for filling at the same time. 
As soon as the Block 175 storage site is com- 
pleted, a second offishoresproeject, identical to Bloek-175 
can be started at Block 184 which also can be serviced by 
supertanker. The same procedure can be followed for this 
gite ms. was  Lolillemed son the Block litSpsite. Concurrembl*, 
a project can be started onshore at the Napoleonville dome 
in Louisiana. Cavities fer this dome will be reduced to a 
250° foot diameter but the 1,000 foot Pemeth will we re- 
tained for an installed capacity of 40 million barrels. A 
Slower constrúctlen ravewot 10,000 barrels perm deag per 
cavity will be set for this site since fresh water will 
probably have to be used. Reducing the finished size of 
the five cavities will allow this site to be completed at 
the same time as the Bloek 184.site. Block 184 lies mear 
an existing offshore pipeline leading to the Texaco refin- 
ery near St. James, Louisiana. This lime canebe) connected 
to the storage site at the Napoleonville dome and the 


cavities filled in the same manner as at the Avery dome. 
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Oil stored at the Napoleonville dome can be transported 
by tanker from the St. James tanker terminal to the East 
Coast or sent to the Great Lakes area refineries through 
the nearby 40 inch Capline. Block 184 can service tankers 
for East Coast shipments or augment the onshore pipeline 
Sytem through cross connections to existing lines. 

At the same time that the Avery Island and Block 
R75 projects are started, a third prejeet can be stantied 
on- "shore at the Vinton deme in Western Louisiana. Cavities 
with 300 foot diameters will be formed but solution rates 
Will be láàmited to 10,000 barrels.per day. Again, five 
cavities will be formed for a site capacity of 60 million 
barrels. Construction time will be three and a half years. 
This dome can be connected to the same ZZ inch transmission 
line that the Avery Island and Block 175 sites were con- 
nected to and filled from this line by supertanker ship- 
ments throvighethewsBloek 7S takter faciuwty-. ——Onmee- fia ied, 
the facility can supply oil to the nearby refineries at 
Port Arthur, Lake Charles; Beaumont, Houston ors to the Hast 
Coast. It has available to it for transportation a major 
pipelineysethesSaebine River, thes Intercoastal Waterwayijeand 
the pertwat Bert GAMER 

At this. pointyees indicated. in Figures, there 


have been established two facilities to offload supertankers, 
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B asdzcuamblexorageé capacity, andan "interconnected System 
of pipelines for dispersing the stored oil to ports and 
refineries in Texas and Louisiana. It is not necessary 
that the oil actually stored be imported oil but every 
barrel of domestic oil stored must be replaced by an im- 
ported barrel. Since the capability of importing and dis- 
persing oil is now available, the rest of the storage 
sites may use domestic oil diverted from refining centers 
and replaced by equal imports. 

Although not chosen as best in its group, the 
dome at Lake Washington will be developed because of its 
proximity to a mejor pipeline legdüing to the New Orleans 
port and: refining facilities. The. dme will beg devé. oped 
using the same program as at Avery Island and will start 
when the Avery project is complete. This storage will be 
filled) with d'mestic.l£&ruW&. 

When théeVintom projees 15 completed, a*preject 
can be started at the Hawkinsville dome in Texas. This 
project will use salt water from the Gulf for solution and 
brine will be dumped into the Gulf through temporary pipe- 
lines. The planned solution rate will be 125,000 barrels 
per day in five cavities having a combined storage of 60 


million barrels. sAn identical pregect at the Moss Biuif 
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site, northeast of Houston, can start as soon as the 
Namedeonville project is complete. 

As soon &s the Block 184 project is completed, 
an identical project can be started at Block 164. This 
5170:8۱۰1 1 not hate Ããllpkatf orm Vut only aifloating moor 
system for tanker service as there are no existing trans- 
mission lines within a reasonable distance at the present 
time. 

When the Block 184 project is complete a fifth 
offshore project can commence at Block 144 off the Texas 
coast at Galveston. The project will be identical to the 
other four: Theresare nomefishore Lines in fis areas at 
this time and to construct an expensive offshore line to 
connect to shore facilities for standby purposes only 
would,be impractical. To facilitate filling the storage 
cavities and to provide the Texas refining centers around 
Houston with a supertanker offload facility a fixed plat- 
form can be constructed in deeper water and in line with 
Block 144 and Galveston. An offshore line connecting 
these three sites can be used to service the storage site 
and to offload supertankers on a regular basis. 

In the interests of dispersal, six sites were 


chosen for projects to be constructed after the fifth year 
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of ERE program. = Each" site viMPkayve two"10 million barrel 
capacity cavities to be constructed consecutively at a 
Pate of FO O00 barrels per day. The sites will be at the 
Gyp Hill dome in South Texas, the Boling dome southwest of 
Houston, the Steen dome in Northeast Texas, the Raybürns 
deme in North’ Louisiana, and the Leedo and Richton domes 
in Mississippi. Construction will take two years and nine 
months for each cavity or five and a half years for each 
sive and "result "In’a totar of T20"mTllTOM barrels” stUrage 
Capacity. 

Pre program “as outlined to This point” wril”rot 
reach the previously projected one billion barrel capacity. 
At the end of five years the capacity will be 310 million 
barrels and at the end of ten years it will be 680 million 
Darrel sewith “a Pina” capacity of 7OO MillYen Darrels at 
the end of the eleventh year of the program. 

The bases of this program are assumptions, pro- 
jections and possibilities. If such a program were insti- 
tuted, it would have to be reviewed after each five years 
of construction to account for changes in these uncertain- 
ties and revisions made accordingly. The reviews should 
De made to 6ت وت‎ Gly ٣21 supp A 


political conditions, but more importantly thE availability 
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of useable storage space in commercial salt mine cavities. 
Hawkins and Jirik reported that in 1964 10 million short 
tons of salt were prođuced by solution mining in Texas, 
Louisiana, and Alabama. This represents about 25 million 
barrels of storage capacity. Since solution cavities have 
limits to their size; salt solution mining cavities must 
ultimately be abandoned. The potential storage space is 
highly significant as shown by the 1964 rate of salt re- 
moval. If the cavities are also near crude oil transport 
nadia, they could beoused fon sibonage. Simbleen o 5 
domes listed in the Appendix have or have had solution min- 
ing projects in them. It is entirely feasible that the 
remaining 300 million barrels of storage capacity could be 
obtained from existing salt mine solution cavities. The 
approximate total volume thus obtainable may suffice to 
ciompiretesthesome [LORE bêTrel originälly cönceiwed 
project goal within a shorter period of time. 

Providing the West Coast refineries with crude 
oil is a problem in itself. California can be considered 
as the importer for the West Coast since the refineries in 
Washington are supplied principally from Alaska and Canada. 
Net foreign imports to the West Coast were approximately 


525,000 barrels per day in 1971. (8) The solutiom as to 


1 ر س O‏ سی فيه a‏ 
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c c m m‏ سر سر ره سرب سس ۴ 
سض وس ١١‏ یم د مس D 4o‏ — 





45 


how. toJhake up for thie mnpert less سه 06ههد‎ 1 ٤12 178116 ang 
Pese cermin tnan that proposed for the Hast Coast. Re- 
liance on transportation by tanker from Gulf Coast storage 
sites is ruledeout as install probability the available 
tanke ns-would he «in vee supplying themeiiqcte Coast , suhe 
blockage of the Panama Canal during the hypothetical world- 
widesembsis bs highly. pa obablezs and ifteeili could besmoved 
mothe Gui Coastato.»Calitornia, thensit. comwtid dns all 
probability also be moved from Venezuela. There is only 
one crude transmission line from the oil producing Central 
United States and transmission of oil by this means is 
basically limited to present pipeline capacity. The best 
available solution under these conditions is to store the 
0121 as close asi possible to California and rely on railroad, 
truck and unused pipeline capacity to move the oil the rest 
of the way to California. 

The closest storage site to California is the 
Luke dome in Arizona. To completely offset California's 
import losses for a year would require over 100 million 
barrels of oil. The Luke deme could accommodate this 
quantity of storage space but construction may be quite 
difficult in this water scarce state. Even at the maximum 


construction rate and forming eight cavities simultaneously, 





4 6 


it would take almost three years to construct a 100 million 
barrel capacity. 

Considering the availability of Alaskan North 
۵ ۵6 Oil vhree to five ۵ه‎ ٢د‎ د١٢‎ ٠۷6١ 066 - 
pert sources on he west 6 تاو له 5 2 و‎ Mierica, نا‎ "260 - 
able construction difficulties in Arizemea, and the paucity 
of large bulk transportation media to California from 
Arizona it is considered impractical and unwarranted to 
undertake a storage project for the West Coast at this 


time. 
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FIGURE 8 


CAVITY CONSTRUCTION PROGRAM 
(size ın million bbls.) 


| Riehton (20) | 
Leedo (20) 

| Rayburns (20) | 

| Steen (20) | 

| Boli 20 ۱ 

| Gyp Hill (20) | 


Vinton Hawkinsville L. Washington 
(60) (60) (60) 
Avery Island Napoleonville Moss Bluff 
(60) (40) (60) 


Block 175 Block 184 | Block 164 | Block 144 | 


(60) (60) (60) (60) 


0 5 ۱ 10 
Construction Years 


0 310 680 
Cumulative Capacity 
million DETS.) 
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C HATRET EE MET 


CONCLUSION 


The question as to the feasibility of storing a 
large quantity of crude oil in salt dome solution cavities 
so as to be useable in case a restriction in imported oil 
should occur has been answered in the affirmative. Sixteen 
sites were selected for storage totalling 700 million bar- 
rels assuming that the remaining 500 million barrels of 
storage capacity can be found in solution salt mine cavi- 
ties, ۲۲۶ 80۶” ہ‎ 7۰۰656715 67 06060" 59۳۵۴ 2 ٦ 
three were intended to function also as supertanker offload 
facilities not only to fill the storage cavities but to 
also offload tankers on a regular basis. The proposed 
construction program will require ten to fifteen years to 
accomplish; tems years if S00 million=barrels of wseapie 
storage space can be obtained in salt mine solution cavi- 
ties and fifteen years if all of the proposed one billion 
barrel storage volume has to be constructed. The cost of 
such a project would probably not exceed $2 billion of 
which $185 million would be for offshore tanker offload 
facilities. The actual storage construction costs would 


be approximately $1.85 per barrel. 
48 
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ARIZONA REGION 


At the present time there is only one identified 
salt dome in Arizona although the existence of other domes is 
highly probable. (15) The Luke dome is 15 miles northwest 
of Phoenix and based on present data has a volume of approx- 
joeeelJye2.8-euwv-—md* joe depthefeéwOOQ9Seet. «we-depth to 
the top of the salt is 850 ft. The dome is 120 miles south 
of a 16 inch crude transmission line. 

A possible second dome is located 160 miles north- 
west of the Luke dome and, if determined to be an actual 
deme, lies in a better position am relation to the 16 inch 
transmission line. Two other possible domes have been in- 
dıcated near Overton Beaehbh in Neyweea and near Pima, Arizona. 
Neither is in as favorable a position as the possible Red 


Lake dome. 
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NORTHEAST TEXAS REGION 


THis “region "s sulüuvided"intoO" &groups"*accomrduwrg 
۱5 09 ع‎ 1۳ proximity to large rivers. It is assumed that the 
primary source of solution water and brine disposal for this 
group of domes will'be wells and the rivers only offer an 
alternate source of water and in some cases a possible 


transportation medium: 


Sabine River Group 


Tine: 66852510 Satememdene ismat saw o wede pue Was 
27 0 volume, and lion GE near a 20 inch diameter 
crude line feeding the Chicago and Detroit area, The dome 
is being used for salt mining and brine production. The 
Steen dome although having comparable depth is much smaller 
in size and offers much less potential storage volume. Et 
is near a large transmission line to the Houston area. The 
Hainseville dome has an existing LPG storage cavity which 
might conflict with any crude storage operations. The تت‎ 
dome with no conflicting operations is the best site for a 


crude storage operation in this group. 


1 هم مه m nen‏ = یر ae‏ 
وس هم cid‏ س٭ا ؟ te‏ 
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Neches River Group 


TheMissSylren tas tay des Brolss ال یادا ره سس‎ 
domes are all relatively shallow. The E. Tyler Dome has an 
existing LPG storage cavity. The Brooks Dome has the largest 
useable volume and is only 10 miles from & ZO inch crude 
pipeline feeding the Port Arthur and Beaumont refining cen- 


ters. The best of the six domes is the Brooks Dome. 


Trinity River Group 


The Palestineme Bultle@ Sand Dakwood@domesware am 
relatively shallow. The latter two are on or near large 
pipelines. The Oakwood dome offers a larger potential stor- 
age volume and is the best dome of this group for a storage 
site. 

It should be noted that in 1962 Congress authorized 
a project to Meke the 17111 رن‎ River 4715-2116 ۳٧٢ DOES, 
Texas to the Mississippi River. This project was partially 
funded in 1968 and if completed will provide a second trans- 


port media for any crude oil stored in this group of domes. 
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NORTH EAST TEXAS REGION 


Pipe 
ji 
De N Depth Volume Distance (miles) to Diam- 
Bi = (Er) (META Refining Pipe- eter 
River Center line um.) 
SABINE RIVER GROUP 
Grand Saline 212 2526 5 200 on 20 
Hainesville 1555 8.3 5 200 on 8 
Steen 300 1.9 5 200 10 20 
NECHES RIVER GROUP 
Mt. Sylvan 613 2.9 on 180 10 10/20 
East Tyler 890 4.3 10 180 5 0و‎ 
Whitehouse 2,000 25 10 170 5 12 
Brooks 220 bab on 160 5 10/12 
Bullard 527 3.0 10 160 10 10/12 
Boggy Creek 1,829 11 0 on 150 on 8/12 
TRINITY RIVER GROUP 
Bethel 1,660 8.0 5 150 5 12 
Keechi 2,162 71 10 140 5 8 
Palestine oz 27 5 150 5 8 
Butler Siz 5 5 130 on 20 
Oakwood 800 Gad 10 T30 on 26 
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SOUTH TEXAS INLAND REGION 


All three domes of this region are on or near 
crude pipelines feeding into the Corpus Christi area and 
are in undeveloped areas. There are no large rivers in the 
immediate area and in all probability solution water would 
have to be obtained from wells and brine disposed of in the 
same manner. The Palangana dome has a salt brine produc- 
oton Operation. Ihe Gyp Hill dome, although Tarther from 
the refineries and port facilities at Corpus Christi by 
papelinesmilescethan ihe other iwosdomes, ls Closer tosan 
5۰۰۰۰۰۰۸۰۸5۸6 water ٥٥ت اع‎ 82550 dispe@sal area, Battin Bay. Based 
0292 5 "Ai ference, the Gyp Hilt Wome Ts consideri best 


for a storage site. 
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SOUTH TEXAS INLAND REGION 


۱ Pipe 
- Depth Volume Distance (miles) to pias. 
(ft.) (cu. mi.) Water Refining Pipe eter 

Source Center Line CUm.) 

Palangana 500 36 40 60 on 6 
Piedras Pintas 1,205 ane 40 60 on 6 


Gyp Hill 1,140 Gao 25 60 10 8 
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TEXAS COASTAL REGION 


This region was divided into four ‚groups on the 
basis of distance to a salt water source and proximity to 


Uwe major rivers. 


Ten Miles or Less to Salt Water 


ThezBazbers HILL dome 15 relatively shallow; has 
a large volumenes "On, OP TOMAS MEE transmis SN lines, 
is only 15 miles from the Baytown refineries and 25 to 30 
miles from the refineries and port at Houston. [ts disad- 
vantages are that it lies in a developing area where acquisi- 
tion of land will be expensive and it is already being used 
as an LPG storage site. The Moss Bluff dome is 15 miles 
farther from the refining and port facilities but offers a 
much better prospect in terms of land acquisition costs. 
Moss Bluff is also very large in size and on or near a 
large transmission line. 

The first Seyen GOMES 11٣۷۹٣١ 10075 LICE REST 
Houston and on the Gulf Coast itself as opposed to the last 
four domes which lie northeast of Houston and on an embay- 
nemt with «she exception ofthe Pig Hime dOme. "The Pers" 


group of seven lies in a relatively undeveloped area. The 
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Hawkinsville dome is the best dome of the first group being 
migowesnd ofaselaibivwely arge sue. wImeaddiiblion, lit is 
only 10 miles from the Intercoastal Waterway running north 
to the port of EFEeeport. 

All of the three domes discussed are good sites 
for storage. The Hawkinsville dome is the best site from 


the point of land acquisition. 


Between Ten and Twenty Miles to Salt Water 


4 


The Hull and South Liberty domes offer the best 
two possibilities based on depth and size. The Hull dome 
has an existing LPG storage cavity which might conflict with 
a crude oil storage facility. The South Liberty dome lies 
closer to Houston and the land acquisition costs would 
probably be higher. This dome! lie seoerosiomt hem Tri nity River 
and is closer to Galveston Bay. The South Liberty dome is 


the best site for a crude storage project. 


Trinity River Group 


The Humble dome is at a distinct disadvantage in 
that it lies in a very highly developed area and land ac- 


quisition would be eostly. The North Dayton and Davis Hill 
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domes lie in the least developed areas. The Davis Hill dome 
although 400 feet deeper has a large volume, is on a crude 
transmission line and is only 5 miles oni less Anom the 
Trinity River. The Trj 67 River offers mer only a sotrce 


of solution water but a possible future transportation medium. 


Brazos River Group 


Ten of this group are relatively shallow but only 
tree of the ten have relatively large volumes. These are 
tae Hockley, Boling and Damon Mound domes. The Hoekley 6 
Bes, & salt mine operatian and is in a developing area north 
west of Houston. The Boling dome is at about the same 
depth but has 6 times the volume of the Hockley dome and is 
in a less developed area southwest of Houston. The Boling 
deme lies on or near an eight infeh transmission 11184 com- 
pared to the eighteen inch line that passes over the Hockley 
dome. The Boling dome lies ten miles from the Colorado 
River and on the smaller San Bernadino River. The Damon 
Mound dome has similar characteristics except that it is 
shallower by 400 feet and much smaller in size. Because of 
a Undeveloped aE, NE 0 565 
Damon Mound domes are the best of this group for possible 


storage sites. 
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Pipe 
Diam- 
eter 


(er) 


20 
10/12 
20/26 


20/26 
25 


20 


15 
10 
20 
10 
10 
on 
on 
on 
on 


on 
on 


on 
on 


on 


on 
on 
on 
on 


BETWEEN TEN AND TWENTY MILES TO SALT WATER 


80 
20 
15 
30 


Distance (miles) to 


Refining Pipe- 
River Center line 


TEN MILES OR LESS TO SALT WATER 


25 


10 


15 
20 


TEXAS COASTAL REGION 


Depth Volume 
(Eb) (cu. 
mi.) 


1,100 91 

450 4,4 
1,380 0.8 
1,380 1.9 
102 145 
1,250 9.6 
1,150 0.8 
3,617 1.5 
1,000 5.1 
1,300 2.6 
1.۳, 2 


1 1.9 
480 5.4 
2,200 10 
595 2.6 
1,200 1.8 


TRINITY RIVER GROUP 


1,214 9 
800 1 
2,050 3. 
1,200 5 
1,900 2 
719 1 


Dome Name 


Gulf 
Hawkinsville 
Allen 

Clemens 

Bryan Mound 
Stratton Ridge 
Hoskins Mound 
Lost Lake 
Barbers Hill 
Bi E HILL 

Moss Bluff 


Markham 

South Liberty 
Fannett 

Hull 
Spindletop 


Humble 

North Dayton 
Batson 

Davis Hill 
Saratoga 
Sour Lake 
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TEXAS COASTAL REGION (continued) 


3 Pipe 

— —— má Distance (miles) to ۳ 

(Fo) (cu. Refining Pipe- eter 

mi.) River Center Line (in.) 

BRAZOS RIVER GROUP 
Clay Creek 2,400 22 10 80 25 18/8 
Brenham 2,1250 125 20 80 on 18 
Hockley 1 ‚O0 o. 9 20 40 on 18 
Orchard 369 1 5 45 on 10 
Blue Ridge 250 1:3 10 20 on 8 
Pierce 860 109 15 5 on 8 
Junction 

Big Creek 635 158 10 25 on 8 
Long Point 868 28 10 35 on 8 
Boling 975 5و3‎ 10 50 on 8 
Nash 950 20 5 32 on - 
Damon Mound 529 4.3 10 40 on - 
West Columbia 768 0.8 5 40 on - 
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TEXAS OFFSHORE REGION 


san Luis Pass and Block 144 have sufficient 
water depth to be serviced by standard tankers (less than 
40 feet of draft). Stewart Beach and McFadden Beach would 
have to be serviced by barges or new offshore crude lines 
as there are no existing crude lines off the Texas coast. 
Based on its nearness to the port of Galveston and the 
refining complex at Texas City, Block 144 is the best of 


these four domes for a storage site. 
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TEXAS OFFSHORE REGION 


: Pipe Depth 
Dome Depth Volume Distance to (miles) Diam- of 
Name (fom) (cu. Refining Pipe- eter Water 
mi.) Shore Port Center line  (in.) (ft.) 
San Luis 
Pass 995 = 10 20 25 25 - 40 
Stewart 
Beach 2,640 5 5 5 10 10 : 20 
Block 144 1,741 = 15 15 15 15 = 40 
McFaddin 


Beach 2,603 2.4 5 30 30 15 10 20 
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NORTH LOUISIANA REGION 


This region is divided into two groups based on 


proximity to two major rivers. 


Red River Group 


The volumes of this group of domes are unknown. 
٣۰٠٠۰۰٠٠٢ ٣ these domes are shallow, 12۹38 Caan I1, OOO TE, and 
are 150 to 160 miles from a refining center. The Rayburns 
dene 1۳ ۲6 510۷6 5 و 1 وا‎ Only Smiles fron an existing 
crude line and is the best site for a crude storage project 
in this region. The slightly deeper Prices and Drakes domes 
are equally suited as to location near an existing crude 
line and offer alternate storage sites, 

The Red River offers a potential transportation 
medium. The River and Harbor Act of 1968 authorized the 
construction of the Red River Waterway Project which would 
make the river navigable from Shreveport, Louisiana, to the 


Mississippi River. (10) 


Mississippi River Group 


The Crowville Dome has two advantages over the 


other domes of this group, it is shallow and is on or near 
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an existing crude line to Baton usus It is relatively 
far from the Mississippi River but does lie within 5 miles 
of the Bayou Macon River. If the Mississippi River were 
considered the transportation media for this group of domes, 


the Bruinsburg Dome would be the best choice. 
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Pipe 
Diam- 
eter 


eme 


m0 00000000000») WN O 


Distance 


NORTH LOUISIANA REGION 


Depth Volume (miles to) 


Refining Pipe- 
Center Line 


20 
29 
02 


5ت 


160 
160 
160 
160 
160 
150 
150 
150 
150 
150 
150 
150 
130 
150 


130 
120 
120 
110 
100 


(eu. 
ra. ) 


GROUP 


15 


2o 


Gera) 


RED RIVER GROUP 


1,912 
1,500 
885 
777 
1,400 
Jio 
600 
115 
2,450 
700 
850 
200 
750 
2,588 


MISSISSIPPI RIVER 


2,740 
5,023 
800 
1,778 
800 


Dome Name 


Minden 
Bistineau 
Gibsland 
Vacherie 
Arcadia 
Kings 
760 
Rayburns 
Chestnut 
Prices 
Drakes 
Winfield 
Cedar Creek 
Coochie Brake 


Walnut Bayou 
South Tallulah 
Crowville 
Gilbert 
Bruinsburg 
(Mississippi) 
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LOUISIANA COASTAL REGION 


This region was divided into three groups based 
on distance to a salt water source. Those domes within 10 
miles of a salt water source are considered within practical 
reach as far as solution water and brine disposal are con- 
cerned. Those domes between 10 and 20 miles from a salt 
water source are within reach only as an alternate source, 
Those over 20 miles away are beyond practical reach under 


ordinary conditions. 


Ten Miles or Less to Salt Water 


The domes at Avery, Weeks, and Cote Blanche 15 - 
lands are all shallow, have relatively large volumes, and 
are within 5 miles of a large erude transmission Line. This 
line feeds into the Port Arthur, Beaumont and Houston areas. 
In addition all three are in undeveloped areas where acqui- 
sition of land would be inexpensive. At the same time 
construction costs in this swampy area would be high. Of 
additional significance is the fact that all three domes 
lie on or very near the Intercoastal Waterway. All three 


of these domes are well suited for storage sites. 
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Between Ten and Twenty Miles to Salt Water 


Although the volume of the Vinton dome is unknown, 
its shallow depth and location make it the best of these 4 
domes. It is within > miles of a 2OWinch fa 27٣ 
transmission lines » It is less than lO miles east of the 
navigable Sabine River, 10 miles north of the Intercoastal 
Waterway, 30 miles from the Port Arthur refineries, and 0 


miles from the St. Charles, Louisiana, refineries. 


Over Twenty Miles to Salt Water 


The Napoleonville dome, located in Assumption 
Hornish ja 1though not the shallowest of this group, has the 
largest volume. The dome is also 20 miles west of the St. 
James refineries and port on the Mississippi River and 10 
miles east of the Intercoastal Waterway. The St. James 
port is also the terminus of the 40 inch Capline. (7) The 
closest crude transmission line to the dome runs north to 
the Baton Rouge refineries. The dome is in a moderately 
developed area and is the best of this group for a storage 


site. 
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LOUISIANA COASTAL REGION 


Depth Volume 


(cu. 
mi.) 


TEN MILES OR LESS TO SALT WATER 


(4 F2 C) O» O) i£» DO QI IP. 0N 


0 ص نر حر نت ۲م 0۷ یق یف ۰م 


CO O NHS 


N- O ل۲ ڼ- و0 ۵ تن‎ Ol O1 - - 


PR 
> 
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(fee) 


1,035 
1,790 
2,345 
31 

8 

43 
298 
265 
137 
1,305 
1,725 
1,200 
1,982 
758 
2,740 
1,100 
1,296 
1,168 
1,400 
1,500 
1,300 
1,320 
2,041 


Dome Name 


Black Bayou 
West Hackberry 
Calcascieu Lake 
Jefferson Island 
Avery Island 
Weeks Island 
Cote Blanch Is. 
Vermillion Bay 
Bell Isle 

Four Isle 

Dog Lake 

Bay St. Elaine 
Lake Pelto 

Lake Barre 
Callou Island 
Chacahoula 
Bully Camp 
Clovelly 

Lake Hermitage 
Lake Washington 
Potash 

Venice 

Garden Island Bay 


BETWEEN TEN AND TWENTY MILES TO SALT WATER 


20 
15 
45 
40 


700 
1,460 
805 
823 


Vinton 
Sulphur Mines 
Iberia 
Fausse Point 
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LOUISIANA COASTAL REGION (continued) 





Distance Pipe 
Dome Name Depth Volume (miles to) Diam- 


(ft.) (eu. Refining Pipe- eter 
mi.) Center Line  (in.) 


OVER 20 MILES TO SALT WATER 


Starks 1,588 2.0 30 5 20 
Pine Prairie 346 29 50 5 8 
Jennings 2,400 1.5 40 5 8 
Anse La Butte 137 لوت‎ 50 10 12 
Section 28 1 و‎ ٢ 2.3 40 on 12 
Bayou Bouillion 1,281 4.5 30 LO ۳7 
Bayou Blue 2,801 4.6 20 10 LZ 
Bayou Choctaw 629 14:5 10 5 i 
White Castle کا رہ‎ 002 25 10 HZ 
Napoleonville 657 HeT 20 10 12 
Sorrento ول‎ 22 S.1 15 5 40 
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LOUISIANA OFFSHORE REGION 


qThiseregionewas saedbdbwvPrded-om thesbasis of possi- 
ble methods of servicing the storage cavity; supertanker, 
standard tanker, offshore pipeline, barge and combinations 
of these. It was assumed that no long distances of off- 
shore pipeline would be constructed specifically for & stor- 


age cavity. 


Supertanker Service 


It is not practical to connect either of these 
domes to an existing offshore crude line. Except for the 
unknown volume of Block 386, the two domes. have equal char- 
acteristics and either could be used for a storage cavity 


to be serviced by tankers having drafts up to 75 feet. 


Standard Tanker Service 


Connecting either of these two domes to an exist- 
ing offshore crude pipeline is not practical. Block 115 has 
a dPenirct advantage 08657 BLOGk "LS fn" SUOWSHST oWITCES, 

0)8 ۳۹27۱91077 0 017 016:001 ات نا 6 Sito‏ 


better of the two domes for a storage cavity. 
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Supertanker or Pipeline Service 


Block 175 has the advantage of being at a shallow 
0 6۵99 91۳۵01 feet, however, its Volume Iseunknewais  Assum- 
ing@eisbehas.aneadequate..volumes it wouldebe the best of the 
five domes. Should this dome prove to have a volume in- 
ent to store. the quantity or orlesired, then Prock 
Wer wien a volume Of 3.2. cUbic Mies Would "De the"Mext. best 


enoree. 


Standard Tanker or Pipeline Service 


Based on depth to COC OI Slt, Bloek 126 is the 


better of the two domes for a storage site. 


Barge or Pipeline Service 


Based añ depth to top SE samt, the Rabbit Island 
dome is the best but the volume of the dome is unknown. 
With a volume of over 20 cubic miles, the Bay Marchand dome 
offers the largest potential storage volume but is at a 
depth of over 2,000 feet. Assuming an adequate volume, the 
Rabbit Island dome is the best of this group for a storage 


site. 
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LOUISIANA OFFSHORE REGION 


Pipe 
De T Distance (miles) to -— 
(ft.) (cu. mi.) Refining Pipe- eter 
Shore Port Center line (in.) 
SUPERTANKER SERVICE 
(depth of water 75 ft. or greater) 
800 - 60 85 85 85 10 
573 9,4 50 110 110 35 10 
STANDARD TANKER SERVICE 
(depth of water at least 40 feet) 
2,930 E 40 75 75 70 10 
338 - 36 85 85 60 10 
SUPERTANKER OR PIPELINE SERVICE 
2,278 - 60 140 100 10 10 
201 S0 — Bo 100 10 ۵۶ 
1,156 3.2 40 160 90 15 Te 
2,180 13.4 40 170 90 10 16 
2,916 13.8 35 180 85 10 6/16 
STANDARD TANKER OR PIPELINE SERVICE 
2,610 تو‎ 35 150 80 10 12 
275 260 55 170 80 15 12/16 
BARGE OR PIPELINE SERVICE 
(depth of water 20 feet or less) 

15 10 150 60 on 12 
1,685 52 25 160 70 10 12 
TS 4.6 20 170 70 10 16 

549 306 20 80 80 TS 16 
2,114 2035 5 60 60 on 18 
1, 780 7 م۵‎ 10 60 60 on 18 
2,265 4,7 10 55 55 on 18 
2,718 2800 20 65 65 10 12 


Dome Name 


586 
164 


118 
WES 


58 

175 
184 
188 
154 


12:0 
126 


Block 
Block 


Block 
Block 


Block 
Block 
Block 
Block 
Block 


Block 
Block 


Rabbit Island 


77 
92 
20 


Block 
Block 
Block 


Bay Marchand 


16 
18 


Block 
Block 


Block 30 
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MISSESSIERPTIZREGTON 


This region was divided into three groups based 
on proximity to two major rivers and to the 40 inch Capline 
transmission line. None of the domes in this region have 


known salt volumes. 


Capline ۵ ۵ 


The McBride and Leedo domes have a distinct depth 
advantage over the other six domes and both are in the same 
proximity of the Capline. Either of these two domes would 


be well suited for a crude storage site. 


Pascagoula River Group 


Based on its preximity to a pipeline and deptk, 


the Richton dome is the best of this group. 


Pearl River Group 


The Hazlehurst, Arm, Lampton and Tatum domes all 
have a depth advantage being at & depth less than 2,000 ft. 
Lampton, having slight advantages over the others in its 
Proximity to a pipeline and the Pearl River, Is thebest 


dome in this group for a storage project. 
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MISSISSIPPI REGION 


Pipe 
ی‎ Depth Distance (miles to) Diam- 
(FE) Refining Pipe 
River Center Line (in.) 
CAPLINE GROUP 
Edwards 3,026 10 130 5 40 
Oakly 2,634 0057 ۵ 5 40 
Carmichael 6ء2‎ 15 100 5 40 
Utica 3 85 NS 100 5 40 
Allen 2,774 5 85 5 40 
Caseyville 34055 5 80 5 40 
MeBride 2,205 10 85 10 40 
Leedo 2,065 10 80 15 40 
PASCAGOULA RIVER GROUP 
Raleigh 2,140 20 140 10 10 
New Home 2 15 140 on 8 
Don't 2,200 5 120 10 8 
PEARL RIVER GROUP 

Hazlehurst 1,850 10 110 10 40 
Sardis Church 2,000 10 100 10 10/40 
D'Lo 2,250 20 120 10 8 
Ruth 2,700 1 70 10 10 
Monticello و٦‎ 5 90 10 10 
Prentiss 2,800 10 100 10 10 
Arm 1,930 5 90 10 10 
Oakvale 2,696 5 90 10 10 
Drycreek 2,100 20 110 10 10 
Richmond 1,954 DIS ولا‎ 10 10 
Lampton 1,647 E 90 5 10 
Midway 2,205 15 100 10 10 
Tatum 1,916 LO 90 LO LO 
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MISSISSIPPI REGION (continued) 


Distance (miles to) 


Refining Pipe- 
River Center Line 


PEARL RIVER GROUP (continued) 


Depth 
(it) 


3,048 
2,440 
2,200 
1,739 

722 
1,343 
2,058 
1,933 





Dome Name 


Kola 
Eminence 
Mosele 
Petal 
Richton 
County Line 
Byrd 
McLaurin 
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ALABAMA REGION 


Alabama has only two identified salt domes and 

only one whlielibmee as the 5 آر‎ 000006060006 pithecritenda wi th «a 
depth of 400 feet. The McIntosh dome is located 45 miles 
north of the seaport of Mobile and 10 miles west of the 
Tombigbee River. The nearest crude transmission line is 25 
miles south of the dome and runs west to the 40 inch Capline. 
Acre large refInewy weenver I SOO Pos COROT a Mi Ss 
issippi. The Tombigbee River is under development as a 
navigable waterway and offers a potential transportation 


link to the port at Mobile. 
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